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PURPOSE: A method for 
transmitting and receiving 
signals using a plurality of 
antennas and a system therefor 
are provided to realize antenna 
diversity by using the same 
structure by layers and using a 
simple transit structure, thereby 
improving receive bits error 
property. 

CONSTITUTION: A serial-parallel 
converter(301) converts serial 
input sequence into parallel 
sequence by layers. A plurality 
of outer encoders(302- 
1,...,302-L) encode the parallel 
sequence. A 2D(Dimensions) 
interleaver(303) interleaves the 
encoded parallel sequence to 
the other layer. A plurality of 
inner encoders(304-1 ,...,304-L) 
encode the interleaved 
sequence again. A space-time 
modulator(305) modulates the 
reencoded sequence. 
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b &aB a^si 2iEiiua oig§[ ^4,Ai ^ o\m 9\m ai^uoii a» sot a. oi^ as ^ 
etEiius mmo\ ^^a^ oiee<^ ai^uoiiah , b ^gg ^msf 

s eiEi£i^/pe!EiE.isgo^Mi xh^ lEi oig^ £n §§ §y 2^ aoi w m ei si ^mo\\ 2|ff A|^ 

£3 

e is e^H ^oii ma aisz* m^isi oigth^:?! ^^£i ai oii> uau eb. 

£ 21= eBH JI^OII CP El- AlgZf 0ISS ^<M}| ip^oj q = 0j|B UEffcH £2. 

£38 g ^SOil dfdf £±H AISE! 2E zp^oj a UEftd EB . 

E 4fer E 3011 £A|@ 2D 2i EH E| tH °| UEffcH EB. 

E 5£r E 3011 £A|£! 2D £i EH El bH 21 ^EIM UEftS £2. 

E 68 B a S Oil CPEf 2±H AlgZ! 3E ^£o| b ^jg UEfyj EB. 

E 78 £ 6011 EAI9 2D CieiHEIfcHSI UEffcH EH. 

£88 ^ BtaOII HfS-h £||g A | ^ Si- 3E ^AJOI ^£2| Cf^ 01IM UEftd £2. 

E 9^ B CHI If El- Sjfl 2iH AlgZf 2E 4^^^l ^^£J. Qfi 011 « UEfttl £2. 

£ 108 £ 9oii £Aie aioia ^<y^i°i uau eh. 

£ 118 B gfSOII CEfe AWGN XW^ ^0\\M2\ b|M Oil EH illi UEftH 3aH^. 

£ 128 B WSOII I&B 2D £! EH El bH HJ ^ W CHI CUB bl^ Oil EH mmW UEftil 

£ 13fe B BSOil CEfB ttllOlge 0.00121 3^ HIM CHI EH UEftb 

£ 148 B a S0II CP-S IHI0ISS 0.00321 dIM Oil EH mmm UEftb Ziai^. 

£ 15£r B ^SOll 0>S 2iEilU 2J EH El W B^ISI ^sfOil CPS dlM CHI EH fli UEj-tb 3EH^. 

*££3 ^BOil □§!■ ¥l°l ^g* 

301 : ^/^^ ^^^| 

302 : 2J¥ ¥l?l 
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303 : 2D 9JEHEIW 

304 : LH¥ 

305 : AIS3 2 £21 



B ttS8 Q^2| BHIU^ ^PUIS Oiee^J AI^OHIAHH] <Ms ^ai «fg °j oj> o,^ A | ^ Oil B 

e 5i oi a. 

oia h *jo^ xhi3 Alia as n oi^sj s<m Ai^iyoiiAHb ^m^i ^xiapi ^shah &m 

¥A1^ 3H(convolutional code), EHM 3H(turbo code) gal- ll&^m xH^ ¥saf JIS 

if AhgSfH &Q, 01 xHy ¥^Sf JIS^ SOTS^! b| MM( redundant check bits)S §S dl^OII ^ 
°J6F^ j2fg§ S6H SMS filoffe 3S0ICK 

SEff . CH BEIIU 2£ AI^^M MmS\0\ 2^ QOItHAIEIS Sj^otfe AISZ* ^I^SOI Q- 

&6MI ii6[2 °iCh «SI. Q§ eiEIIUS A[§6^ A|^|±10HIAH XH^ 3S1 2£ 9JEIIU QOIbHAIEI 
fi S A| CHI 221 ^I6H S^Sfilf 8hte §SI Q^2\ Jlgo^ ^EimOl ¥SS[5^ AI321 3E 

£ 1S g£H ?\^0U CLh El- AlgZj- ^s^ll 0|g& ^<mj| y OjIM U&fcS £E0ICh 

£ 2^ gBH 3 1 ^ 0|| If El- AIS2* ¥^:>I5 Olgff £±±J\ =?^9\ QB 01IS UBfcH SEBOIQ. 

£ 1 LHII £ 2M Q| 0| EH £]EIEItH(102,203)M M0\0\\ S » fl2l ¥ gfl°! 

¥231(101. 103:202, 204)M S6H ¥ E2| ¥sU- HfgOl ^HSC*. 01 ¥II[ i*4>2| PJEiiUM 

eSFOj S^S ^11 ¥|oH 2| 311 SB £ 01 ¥01 HO. £>0| ¥1^1 § Sl¥(101.202)fc &^¥A1^ 

3E g°i 2^ §§ 3=» oigeo. aisz* ¥^:>i(io3,204)^ yam ^si s:»ais 

M ^ 2Ate *im 3E §§ oig&o. 

01 HFSOilAH MmS ¥ ¥s^l(¥^^!2f AISZI ¥1^1)^ 2,^1 = ^£3CH SAO . OO 

AH, ^6!B0||/d2| ¥ ^11 ^m^lMOl AH ^ §S1 8>H 2*31 B^BiDW £1^ 

oi so. ^^^oi ^sa^xi at^ii ^a. 

0121 ^01, e£H°l Cf§ e> Eil U 2^ Al^iJOilAH^ ^ ^IS^J xH^ 3SHf AlgZf 3E 5HS 

eoiiAHEj- mmm ^ om -x\m°\ ^ &a xi ^g^o^ o\mo\&z}. n mint, xw^ 
mm.D\s$ QhoibHAiBi^ mmm mm ^ m5fg an sehc^ &i\\m una ziq. 

SEm, iie^l M 3 AHICH Ol^pAJ Al^ijo] 3GPP2F xhAIICH 0|§e<^ Al^ijoj SSsf Bx-lie»Se 

EHS 3EI S^o^ xH^SUl 2i^D1 . £^ 2?H2| e^aiUB A^gahOI 2^6^ DfOltH AIEI 
molU 91 0. 3EHLK 01 A|^^jOilAH£ Ei M 2E2I 2^ P0|tH AIEI « ^ ^ S5j S^^OI Si 01 



MfgOl 0imJ2Xt8ftr Jl^Zf MM 

CUEMH, B 01 ^ CHI AH gdH ^|#S| ^HISM ^^6h0j o|M& 52^ , xH^ 3E2[ 2^ 

CI-OltH AIEI ^ISM ^^61 ^tmoi &^A|3|^|0il m otm 2}B\L\m 01 gel- a] 

s 2^ gy ois ¥i£.h ai^^m xiiso^i ^ioick 

» ttgg Al>ilj ^S^J eaOIIS Al^gioj 4S£| g^A|9|X| S<M i§i »#A|9DI0II 

^iieiE^ ^ ci§ e^aiua ois& &a s oia ^it[ ai^^m wigm^i ?{§!■ aoia. 

oi^a ir^s^i %m b ^ ^§oii a>§2 , b m^9\ ^e^ ^4=01 

s eiEiaa/peiEiaaaE^ eo. 

Ol^^f □§ ^S6PI B ^S°J D# CHI , t!l ^h^^ ^|§[ AH 

^ ^l#CH!AH2J XH1 1 ^gll if§2| f^ii A|gZ}5jo^ oj EH £1^*8^ 1111 oj EH El ; &J\ XH1 1 ¥ 

esKX ^^£J^ ^AJ^IM SSShOI ?aso. 

oi ^^6Pi %m e ^sai se ^schi cc^e , ^ajsch tim. ^ 

ah si ^i#^^ ^ei@ ^i§, £j¥ ^iii oigafoi mi m^m nf§ §«§§ 

AI^ZI^o^ CI9JEHE|^6^ XI1 1 CI 9J EH El W ; ^Ol XH1 1 ^W>m §y ^>OI El PJ EH El tH °| ^HfMM 
XHI2 ^511 3f§#2j £J<*o^ §h0j s^^^ 4^SS6^ Ef^^j ^m.J\m\ ^m.D\2) XHI2 ^111 m 

m XHI2 ajII AIS^^h ojEH El ^ 6^01 &D\ ¥m^|PH XH1 1 ^111 if§ 

2j £j¥ <^ssi iHisafe an pjeheiwm s»8k« ?«bd. 



S as °JIUi Ah§6^ AI^^OIIAH CHI EH S^S gT^A|3PI XH^ 3S 2^ D0IWAI 
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ei D\sm nsios s&sn= »taoi mm 5101a. 

*8i. ai^u *3(ehaiu 3H^, sissi g^h)2i aawiE M±m°i m&zm s3)Ai3ixi ase/d 

CHOItiHAIEI £38 Sf&A|3|fer 3011 3§h 501a. 

01 • 91 8H & iS§ ¥SS SI ^SSf 2|2|e *!CHE ¥ ffl 4»«eCK #31 ?Si( if s|SS131 

2| 3)ISSS 4S2J012C). 01 31 AH, 2| 5)|8° gt § eh OH AH 21 t!Sii ^S8)3| 9)th 3101 a. 

oisi e »asi di^sith a ^ai 011011 us §y svs es§ ssskh « g»a. 

£ 30 B &fgo)| ajy 5!H c^iH Algeh 3E £<m;>| ?£2J S Oil* UEIfcH ££ 0 |Ch 
E 41= E 30)1 EA|£ 2D EiE)E|ti12| ?<S8 U&y EE10IC). 
E5bE 30)1 EAI9 20 £JEHEItH°| SiEIM UEJfcH EEHOIQ. 

SE 3011 EAIE! ti)2) 301. S at SOU IBS Ql 2hE)IU 2^ Al^iJS 3U8^S. 5)1 gj » AIH^B S 
S AIS^S aShohfe ZI<3M HSPK301). 01 SI A|ffl>:« ¥SSl5lte 2|¥ ¥231(302), 01 ¥<ES1 
S Algi^SS OS 3US2S £!EIE|gj5)fe 20 £i EH El tH (303) , #31 EJEHEIgJS A|g!^S8 XH¥SSl5) 
t LH¥ ¥531(304). 0|.ffl¥S»S AISl^SS aS8)fe AI32* a£3|(305)£ ^S@Ch. 

ao| 2)« ¥S3|(302) * 20 SJEIEItH(303) LH¥ ¥s3|(304)S 5&& ?#g, ¥ 3H2| 
¥S213| AhOICHI SJEHEItHS 91x1511= gf4|°£, 3$ ChOI bH A| El CHI 3&5)EH| oH= gg°l E)M ¥S 
3|S «2t» 4= 21C). 

#31 =*aou cos s^s aia 

AlS^fe L3H2) 3U8ES S£|£|3| 915H *i/gH S£h3| (301 )0)l 2|8H Si AlgJ^S athSO. 3 
EIH, L3H 3)1 e 21 21 ¥ ¥S3IS(0uter Encoder : 302) 0)1 2|2} £J»@CK 01(D). 21 ¥ ¥ £ 3 1 S ( 302 ) 0)1 A) 
OISS xH^ MH(0lsK 2I¥ 3EE1I2 XIS&)fe 04 5H 31X1 ^S2| 3E uvai 0 | OI§£|ffl, gji!¥£ 3 

ei Ahgg- g? eh a s)3)i ?a» 4= sici. 

#3|0)IA) 1x) ¥2213 AID^fe 20 ej EH £l tH (303)CHI 2ISHA) Algeh^ES £1 EH El gj £) ffl , C)A| U)¥ ¥ 
s3IS(lnner Encoder : 304)0)1 2J5H ?SS)Sa. = . 1x1 ¥S2)@ A|S>ife Sigth g}#01l 2)8101 C)S 
3II82S UHgElia. QAI 10 eJE) El tH (402)0)1 2|SH Aieh*!HS £i E| E| E CI . 01 SK LH¥ ¥S3IS0II 01 
g@ XHy 3Ei LH¥ 3EEh XISShCH. 

^j-31 20 & EH El W (303) 0)1 A) 20(2 dimensions)^ A|^ x)S!3f S2h x)S!S 2|0|S)3, geh x)©g **4=2| 
3)18°^ SEISa. 01 3118 2|2|2| ajs xH ELI CHI 2)60 ^D^oj ±±§.J\ ^^SE). Oltffl, Seh EhOIUUI 
El S.Him 2| 31I8CHIAH SD)S 231 9)6HA)fe S$ EhHIUSI NO) 311821 LMQ 33HU aOhOf 

ehC). 

Eth, #31 20 EJE) El tH (303)2) 2JEHEIS gh^S EhgfSh gJA|0| A)Sg 4= 2i°0), ^eh^E! £11 ¥s 
2) s^o), 31 EJ S)01 SHgeh 3)5! SiEHEIU)3h A)gS g? ^^01 LH^ tf^SC). 

3EHL), 2D gHg ejEHE|U)2| g?, Aieh ^OIIA) BBi OfLIE) 3)ISehOII Q)SH AHE 6hJS5h ^Si 3)X)0h 
S)HS. ^^llShPl^h gOISHI 8t°D) ^§E Egh b^II SfE). 

3EHHS, S WSOIIAHfe ^^51 E 40)1 EA|@ ?52| Si E) El tH g AhSehC). 01 EJ E) E| tH (303)fe & 3H 
2| SOI S)S(401)2), L3H2] eSJgh 1D EJ EH El tHS (402)01 ^dl£ICH ?S9EL 

^, ?SA| 13H2) El E) Eld) HHSa EhBth 2IS-L 2^8 4»Sohfe SOI SISEhS 2^5)ES. AI^S 
^SE3) aifiO. 

ESh. A| CHI 2f 3)I8^S S^Sh PEJEHEIU 2)§S 3HxlES Aieh XISS if^AI^ 4 SICI. 

E 5011 EAia d)2h aoi. 2D £J E) El tH (303)011 AH , mm 2)¥ 3E0)I 2|SH ¥2213 £!§@ ¥ ^JM 
as §S dlMCHI 2)8H ¥aSh@ 4JSS0I SAICHI SS 3118011 SIHSHI Sf3)| Elffl, LO| 21 ¥ 3E2) ? 
^(constraint length) 01^01 S ^geh §S til SOU 2|6H ¥fis)S ^SSOI S¥ CIS 3118° 

S £EI3fe Sll L)E)t!!E). 3 §3). 21 ¥ 3E2) LH¥ 3E A)0|2| 2h3||31- i^^Shfe S2hM 3) 

7^123)1 HE). 

013IAH. Tfe §h ^Jg ?ehS UEILHII. 2Jg^ SrAHfe 2S^¥EH Aie^ES DDIS 5i 2|D|5hC) 

Xi.jfe i &!«H 5|| S0|| A) j BJH AlZhOII »4S& ^MS UEJ-thJC). 

E2h. 2D EJEHE|tiH(303)0||AH CIS 31I8ES bHSS! Alfj^SS. 01 EJ EH El tH (303) Oil ?UIS 10 
EJ EH El til (402)* 3ixH Ali^SS Eh EH El SB ES ^¥ 3ES2) ^SiB LH¥ 3E &§0)iA) M 

oh oh¥ a set ^^a shfeo. 

3 El 3, ^SAICHI Ul¥ 3E0IIAH S^^ES ^^Slfe £12 Oil EH (burst error )CHI 21th E#3) 21 ¥ 3E 

s aniafe & xi & a. 

§hS. E 32) LH¥ ¥s3IS(lnner Encoder : 304) 0)1 A) OI§£! xH^ 2Efe 3ES Algols 51 

01 2J¥ ¥S3|S(302)01IAH OlgS! XH^ 3E21 S8!§h ?5i AhgSlfe 3? ^31^EJ 5)E 

^101 »SE°J S3)S10I Algif ^ °iC)fe §§01 4 SICK 

01^3)1 IH¥SS1@ L 31182) ¥SS1S A|H^8S C)gfth &^2| Algeh H 5 31 (Space-Time 
Modulator) (305) > S5H N3H°| £!g= Eh Ell Lll S6H 4=6!B0II S^SCL 01 Algeh S53|(305)fe XH¥S 
L 31182) AIS^BS 2|2| SSehC). 

013IAH. AIS^ 0531(305)^ Aieh a)S31 §eh a)S8 HEiSlOl 4=t35hfe aS3|« SSehC). 
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£ 6^ a ttsoii ma Aiszi 3E =?^9\ m mm uea eboip. 

£ 7B £ 6CHI £A|£ 2D P£lEHE|hH2l UBtB ££0|P. 

SE_6M ££8hH. ^£!.S0| AIH^B. £l¥ AIS^B OlgdfOI LH¥ MAP SISO(502), 01 

^s>£! AIB>tB Alg^i^o^ ae!H£IS8*te 2D CI S! El £1 ffl (503) . 01 PeiHagJS Al^J^g XH^^SI 
Srtz 2J¥ MAP SIS0(504), XH^^sl^ AI9^B £"ElEIS6rQi #3| £|¥ A|^^ XHIS6 r 

= 2D °JEHE|bH(505), XH^SsI^ %M AI^^M A|^J^ ^§§[b &/*\m 

^31(506). 01 ™M A|H^2| <m^l gjg e&5fb »S3I(507)B SSShOI 7^9C[. 

#31 £J¥ MAP SIS0(502), 2D P fi! El 5.1 W (503) , 21 ¥ MAP SIS0(504), 2D °] EH El bH (505)3 ^#B. 3¥ 
£!S(priori)B SSjog A ^ 2i(poster ior i )8 m^S\t: &m mm. HfSe 4>«8h3l ?l°h 

3°^. 2£ ClOlbHAIEIOll 5jgof£^ SH= gJ#3 EH£ **S3|S ^1 4- 2iP. 

oi#3 ^#oii 2\5io\ an &oi e^tha. 

M Si-Ell US S6H 4^^9 A|^±^ 2»S£| AISZ! ^£3|(501)M 3H UH3 ?i|§o^ g£ISa. 

OI3IAH, AISZ! ^£3|(501)b AlZi- »Bj» S2J XrfJM 23|8K>| ^51 ^IS8rb ^£3|2| SS0IP. 

oi_Bdia ais^bb. iH¥ map siso(5oim mm mm.&o. oiuh. lh¥ map siso(502)^ uieiui 

^s3l(Viterbi decoder) EE^ £|CH A^ *fg ^ !> 31 (Max imum a posteriori decoder ma SOI 
SBS(soft value) 2*8 3*te AIH^B SBJStB ^S3|§ SS§[Cr. 

0| m Aia^fe 2D Die! El atH (503)2| Dl£jE!£|gj g6H A|gZi*jo^ XHbH^£!P. ^. 

2D P°!EHEIt*1(503)^ £ 1011 SEAIE 2D B! EH El tH ( 303 ) 3 ^Hf§^ 4>Se[P. 

01 a #3| 2D CieiEHE|tH(503)^, £ 70il £AI9 b>3 901. #31 LH¥ MAP SIS0(501)§ S6H 1» 

S Al^l^M 2| ^leOilAH AlZl^o^ Pe!EIE.IBWte 1D P °! EH E| bH 8(801 )HK 01 P 2! EH £| gj 

AIH^S § §SJ §S d|M£¥EH £!#£! ^lii ag ^§2^ S»A|3|fe ^£!0| fflS(802)£ 

aa. 

#31 LH ¥ MAP SIS0(502)3 8 BIS ?£2I 3¥ MAP SIS0(504)oi ^s3|0|| 2| 6H PBlEiaa 

^ Ai^^^f ^tsa. 

^^IBOIIAHfil- Dfa^UI^, LH¥ MAP SIS0(502). 2J¥ MAP SIS0(504)^ ^AH LH¥ 3E, £J¥ 2E£f 
Xlg£l^ 2^ §§ xHy CHoHAH 2, K 2f£| ^li ^ISehP. 

SEff. #31 LH¥ MAP SISO(502) 81 2J¥ MAP SIS0(504)OI ?^3(constraint length)^ EhHIUSI 

«d &m §^ p^ ms^oip. 

01 2Xr Al^l^^, 20 21 EH E| bH (505)011 2J6H 21 EH E| S £J CH , LH¥ MAP SIS0(504)0il £j¥ A|^^(£J 

¥ §M)MAH Xilg^P. EttEMH, ^^^2] ^^3h 3^m£^ f[P. 

01 9/SIB ^^3|(506)^¥EH SS BBS »S ^§31(507)011 SJ6H 3&S(hard decision)£| O] 

#31 2Xr ^19 Al^l^^ LH¥ MAP SI SO (502) Oil HI 6H N-1&JRH 2x^ A|^|^3^ 21 EH E| £] OH 2J 

¥ Ai^^^ xHig£jn, mm 2X[g. ai^i^^ es 3i (507)011 2I6H aoi es^p. 

B D§ 2}EilUS OieSH ^46!5fb AI^HOiiAH A^g 3^»CM . ^61 CDMA A\gm 

= 3^ POIbHAI El (Orthogonal Transmit Diversi ty;0| SI- 0T0EI 2(Sg) ^^IS A[§i ^ o[ 

^Dt, oi^ £ sa aoi ^mm ^ ao. 

£ 8011 £AI9 ^01, B iS8 31183 ^S-S^ 3»H^&J Nj» m^5M\ 6^3HU 5jS 

5 ?BB *, at 3jlS3 §^ ^Jll OS 3H(Pseudo Noise code) SE^ 
3H(gold code)M OlSShOI mHA\3\D\ flff *r^3| (605-1~605-N)M P SS9D. 01 §?, 

£ 9^ aoi ?SBCf. 

£ 8CHIAH 3 £J£| ^^£J 3IB3£] 8^ £ 30IIAH bh£f §i6fD. 0j3|AH, C N fe N & 

HI U Oil CHff A|^^^ NCHI El- El- AH^ DIE &g ^^P. 

£ 9^ B ^SOII d>Eh 511 BiH AlgZI 2E ^<M3| ^P^oj D i 0j|g UPtH £30IP. 
EE 10S £ 9CHI EAI9 BII0I3 ^6!3|BJ UEW SSOIQ. 

£ 8^ ^#CHI SimOl MI^ 2j 31l@o^ gB|^CH BII0I3 4=^31(701)3 ^^31(901) ^ 

^^^3|(902)0il 36H 

OirCH, ««6h8 2f§0ilAH^ £ 70IIAH2J fif^ ggJ6f3|| SIAfSS 3E SE^ 3E3^ 

oisaa. 

#3| aiOia ^<M3|(701)3 BB3|(903)fe ^ 3H«2| ^«f^S ^^3^ AH^OI ^fifi!3K IHS^ 

a ^s2J3^m ee^p. 

#3| e&Oil IrEr XHS^S ^^£1 3^011, #31 Ell 01 3 ^Aj 31 (701 )2| ^^3|(904)fe 2| 3j|#2J 

6 61s£f, 01 ^^<^9 <^i^£f §Mi 0IS <M^2I 3E ^fj-g 6I-CN LH ¥ MAP 
SIS0(702)3 oi^ A|^|^^ J9IS&P. 

#3| EII0I3 4=^31(701)^ <m^o| oil £H §£M SAfSFOI. XHS^OI XH#¥(905) 

Oil <Mi«^o^ BSBCI. OlttH. XH#¥(905)0il »SSXI B2, XHS^OI fi^pa 01 2 <m^ £{ . m 
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mm xuasso. na=s. sis s^s mmmiu tit xh b.i a ch lh¥ map siso(702)si 

3EHU. XH5¥(905)0II XHSEIH. IHS^OI 2^?S i!tfe OIS aSOH SffeaXI SiS ^31 EI00AI HI 
M(redundancy bit)PJS SS8I0I XH2£SO. 3EH££. 2* 31ISSJ a S3 1 (904)011 S|SH xHg S£S <m 
321 2E ^gfEICH U? MAP SIS0(702)°I 2J §3 AIH^S HISS CI. 

£ 11 urn s= 15^ e ason (tig d§ pjaiu a^ ai^us oig8i;= s^. eiaiu ^421 xh^ & 
soil cus biM chi en mmm soi^t hshhoici. 

£ 11 LHXI £ 15011 AH^ 3IS3££ pj g £| tH AI0I53I 256. 4cJ 9jaiU2| 3H40I 13H. m&mo\ 

Ss £JS S 32 SOI CM, SOI 256PJ gE 3£«-0|g8IOI CH« Woia°D1, ES S¥CHI Q) SHAH 43H 
2| &BOI SAICHI a^EIOH 2| 3IIS t!20fQ 33HSI tlS^I SJHStfe"»SS 3i§tio. 013IAH. Tx 
mS am 21 :H4^» fi|DI»0. 

£ 11S S ltB Oil OS AWGN XH^ HS0HAH2J blM CHI eH Sfii UEiy 3BHH0IO. 

E 110)1 EAIS b!2l HOI, St aiU 3H^43| S^rSOII OEI CHI 5H £!g0| §^§i S|e!S 4= SICK 

£ 12fe S if 3 Oil OS 2D 2!EHE|bH2| g#|0|| OS bIM Oil EH §11 UOfcH 32HS0ID. 

£ 12fc 2x11! gHg PJEIEItHSI SiS-N SOI i^fe 2xlS! °J EH £1 bH « A|gt! S^2| £gg bl 

ati ^ °i bi^ei ^ge uauio. 

01 31 AH. 'Shift'g £ 4011 EAIS 20 °JEHEItH» Algel S¥» 2IDISH2. '2D inter leaver 1 2xlS! a 
S PJ EH E| tH M 2IDI&CK 

^. £ 4CHI EAIS 2D PJ EHEI bH ( 'shi f ter ' £13 XISi!)g. ^giSlgOH SICH ^SgOl S 2D PJ 

EHEIH12I 3j2| SS £gg «re!» ^ SIO. 

£ 13s s as oil os mioigg o.ooiei biM oil a fii UEitt! neu^oio. 

£ 14g S a SOII OS ffllOIgg 0.003PJ S? bl = CHI BH mmm UEIfcH 32HH0IQ. 

£ 1331 £ 14g EM EH S^CHI 21 §| XHS2I ffllOl gg(Fading Rate)2| asiOII OS SsS UEIfcHQ. Oil 

oissoi wa+* 2>aiu jh^sj s^ichi os «g »#oi 3311 aasci. 

£ 15fe S US Oil OS PJBIU 4*21 PJ EH E| tH 33ISJ S5ICHI OS bIM CHI BH SgS UElHi 32H£0| 
O. 

£ 15^ Aigag m eiaaiwsi 331011 os bias uejucj. eam i3Hej s? 51221 eiaaiw 

S AlSff 32? Zr^a ^ SIQ. 01 S^OHAH£.°iaiU 5H^3^ S3IS4=^ ^SSI 8f6r0| UE(y 
§ i 4 S/Q. 

01 31 AH , |fc 1XIS e!EH£|tH2| 33|« 2|D|g[0. 

0I2I HOI , S aS2| 31ISS Algy 3£ gr^lOIIAHt xHy 3£2| ^^21, 121 OOltHAIEI S3I« = 
□ SIS13I ^ISH. 4^<iJB0l &m^21 ^s(lterative decoding)* 4= Sl£^. ££JE+2| ^ 311 SOU 

AH ¥S (Concatenated code)* Alg&O. 

^31 £HS. ?S PJ EH E| tH S 0IS6H SS§^ §SI OH2H 8i|og ^sSISIOH SAICHI a^SIt ^ 

^£S. 4=^B0IIAH2| «*20|| 2|6H OH^ Sfei UEiaD. 01 S^B ^^CHI OEI Si 2 

±H 3£(Parallel concatenated code;EH£ 3£)£|. »g SiH 3£(serial concatenated code)3l SiEI. 

6^31 2!g £H±H 3£ gf^lS ¥ 3H2| gj^^iS ¥331 AIOICHI PJ EH El tH 8 ^IxISIfe gfi|2S 31ISS A| 
§2} 3£ S^OII =IS8rfeQ| 0H¥ S£l& »*I0IQ. 



W3°l &J2t 

01^2) ^SCHIAH£| HOI S aSS 31IS^^ fig! ?5i Ah g 81 01 , a 01 ?S1 AIS8I01 BHI 

U OOlbHAIEIB ^SShHS. 311 SSI ^31 §3loH£ ^311 SfSOl 3|g8ID1 . Cl§ PiSIU AI^U 
CHI AH bIM Oil EH £!g# S6fAI2JO. 

era. & ass ^asi H |e chi bh sf^Aisins a^ a^om ai^u aibii §s 
a schiah 31^ Ai^aon bioHAH oi^oi gfaeo. 

«!M. 5 aSS A| 2} a! S2I OOlbHAIEIB XHy SS 3SCHIAH aes r HS ^SfSIHS EH ffi 3£2| « 
si ISSfe 1XIS 9JEHEIbH2| SjOI> S0H£ SSht Ssl 4= £iOH. SJEHEIbHOll 2|ff AI2J- XI 

9J2I ^S£S 1^ 4 2i£CM, 23 s E+9I3I eCHSOH AlStt S^gOIIAH ^5(slot)OIU =aiS2| 

asoi eo ^Bsio. 

SEil. S aSS N 3H2I 2^ Pi9IU£l M 3H2| ^£1 PiaiOM AlgSlfe £S it! A|^g2J blS oilEH 
£g Sfe h S ¥I6H A|g§ 4= & £01 , ga ^52) eh**«e! A|gg S5H 311 SSI §31011 OS 8rE?||0H 
^S£2| g3|3| 3H2| gJOl B Sg eOH A|^SS| ggOlU gS ^\ g°| Olgg SS 4= 2i 

CI. 

be». s ass ss^at Aisa as a<ycHi oei osti ^ehsj ci§ eiaiu ai^soii sci s 

B8I31I »ggi- 4 SI £01 , 2P3I39J 12! OOI tH AIEI S3I« 3|CHa 4= SIO. 

oi^ asei uige §sh ssxieib e asa 3i# ai^s aasixi omsit g^oiiAH cissi as 
» 4§oi 3ig&§ a 4 sim sioici. 
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U£iah. s gjgsj ^i^w on oil ;>ima mg°s sgsffe 201 o\l\& ms\ m=? s?ioii 

2I8HAH gSHXIOt BO. 

m=?m 1 

^2| BE)I Ui SshOl ££i8li= OlSSid AI^UOIIAH. 

<MS £S£!S AHS PS 3ISOIIAH2I XH1 1 ?SSH 3HI2I i^II AISZHS|2S oj EH £ | «j Sh 

B3I: 

S3M eiEHEIS laii HI 2 ?2ll ^§§2) gj^og §101 ¥S5(I ^SSIfe B3I: 

s:>i ¥saa ^sgoi ai us msioi sssa;= bsim ssshoi oi^oixife 31s sis 

°S olfe ^<hl SB. 

m=?m 2 

HI 1 SOII SICHAH. S3| HI1 ¥SSI * HI 2 ?S5I aifi! 3H(convolut ional code)0|| 2|8H 

4=g£lfe 21 ^§2£ shfe £<M SB. 

3 

HI 1 SOII 21 01 AH. feOI e! EH BIS B SI Oil A), 

s:>i hm vssi B§si §?h § §s is him^veh sss <ygss ahm us sis^m ejeiasa 

{= 3s Slfer SB. 

S^PS 4 

HI 3 SCHI 210UH, S^l Ml ¥SSH g mm §S HI MS "EH SSS AHS US 

sis°s aHggn, uai aib^hs eiaaiagt as ^§°? sife sb. 
s^s 5 

HI 1 SOII 2J0UH. S3I *!OIE » & ¥SSH@ i!S§° Q-OIUUIEIB SN& 2^1 SjSS U 

4^2| BEIIUB Sol 01 2^3 = 5iS sgo^ §> fe ofg 

S^S 6 

^4=21 BEIIUM SSI01 i!SI 4t!S|fe 0ISS<M AI^SOIIAH. 

4^301 ^U2j<M i!S £!SS ¥l& AHS US g£|@ t!S£t, 2I¥ £JS« OISSKS 

hii ^ss aisi i^ii Aisei^og pejaaias^ bsi: 

S?l PBEHPS Hii HI2 ^SSI HISS2I &J^2 S 8K) ) s Ssfa 4=S5li= BSI: 

sni Hi2 ^ssi s^s g ±§ «4§§ Hi2 ^sas ±im.m ai^b^b^ ejaaasKM &?\ hm s* 

SSI i§°| 21? i!SS HISoHte BSIB SS5I0I OI^OIAIfe 2g a§21 51!= 4=<i! SB. 
S^S 7 

HI 6 SOII 210IAH. 4tJ\ HI2 ^SSI S^S g (±g HI2 ^SSIS t!S§ 4<m t!S 3(2 

S 3»§Slfe BSIB P SS3ICH Ol^OUIfe 2S ?S2S 8li= 4*6! SB. 

S?» 8 

HI 6 SOII 21 01 AH. &D\ HI1 ^SSH SI HI 2 mSisi JOIgg S^ipAiy 3H(convolut ional code)OII °\m 
51 *§2£ 51^ 4<m SB. 

9 

HI 6 SOII StOUH, S^l EieJEHBIB B 31 Oil AH. 

S^i hm ^ssi iif§a g §s biMSVEi ^y^@ &'msoi sisss peiEieisa 

= 51 ^S2? Slfe 4<M SB. 
S^S 10 

HI 9 SOII 2JCHAH. S3I H1 1 3|§a g^OI AIB^IBS PBEHEIsa^l. 01 PBSBIBS *^ 

g §a biiMS¥a ^g^a ^msoi signs a&sfe 2s ^§°s si^ ag. 

11 

HI 6 SOII 210IAH. S3I ejQEIS B SI Oil AH, 

s:>i Hi2 ^ssi i§°i m mm §a hims¥q &mms ahs cts sis°s eisaisa 

fc 2S ^S2S Slfe 4<M SB. 
S^S 12 
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III 11 SOU SICHAH. HI 2 ^SSI 31§S| g ggj §S aiS£¥EH ^liig AHS 

aiess miss 2. cfAi aiz*si2s aaaagfe as ns°s si^ aa. 

13 

XII 6 SOII SiOHAH. £PI flll = 221 » HI2 ^SS1°| S^S ESBS BNsoft decision value)£! 21 4 

§°S 8|{= ^<M S3. 

g^S 14 

HI 6 SOII SIOUH. 2} 5||S°S M£IS iilSSOl AHS^ SEfe XHS££! dJSeiXIS &B6f£r 95II: 

S3>l S3 (HI Hldl 01 S CHI US §51 SSSIfe <MS21 S5I ^<Mg ijSi 3E 3S8|fe B5II 

S H SS6I01 0l¥O1X|fe 31 Site »B . 

§?S 15 

^S| BEIIUS S8I0I idS.m ^^<^Shfe oiss<y ai^uoiiah, 

= U»tj Ml ^^g 9| @ AHS 01^ ?|| SOU /H SI HM ¥SS1 31§2) t^il AIS2*=I®£ eiHSISJSl 

s?i eiEiagj MJamw H12 ¥ssi :oigssi sioi ¥ssi« ^S8ii= &3ii: 

feoi ¥siis <yssoi s^i ci4=°i beiius ssioi a^afe eai: 

s^a £Js;>i sis°s tisi, £i¥ tisi oimsioi «g@ hm m&m as s^s 
e Aisaaiss poiaaissic B3 )|; 

4T3I CI2JE1£|gJ 131SS 1112 ^Sll 31§S°I 8101 ^SSIB 4=SS1fe EMI: 

s;>i hi 2 ms.si mmm m ^§ s^ei hi 2 ^ssia iisi Aiayaiss beiei^sioi hm s* 

S3 21§°l 2J¥ iiJS^ HI§8I!= B5||: 

S?l HI2 ^221 S^S § ±g 54619 ^sEJ tisl 4-£J <M£ eestte Ehfllg 18 

§101 oi^oixife as ^§°g sife £4=& sa. 

S?S 16 

^4=21 21 Ell Ul SSIOI i!SI ^(MSIfe 0ISS<M AI^UOIIAH. 

= gj*<<M t!S 9\m AHS Dig 311 g CHI AH SI HI1 ¥S£I. 21§S| §^S§ A|g^*<°£ gj£|E|gJ8l 

5= HI1 ei EH £| fcH : 

S?l HM ¥221 * ejEldlgJ llii HI2 ¥251 31SSSI 8IOI ¥£SI* ^SSIfer ¥ 

25ISS SS8101 ^£9te 3f agog g hfe =fe<M;>|. 

s^s 17 

III 16 SOII SIOUH. SUI ?S^lb ?jg¥Aiy 3 = (convolut ional code)(HI SJ6H ¥2SIS 4>«8Hs 31 

s sife ^<y^i. 

g^PS 18 

HI 16 SOII SIOIAH. S3I HI1 2JE1E|tHfe 

s^i ¥s^i°i xii i ¥ssi 3i§°i m mm §s his^¥ei am ahs ps ?iieos 

HH§8ffe SI0ISIS: 

OH^a A u'Ili Aiysjog pjE)£|gj5lte XII 2 °]E1£lbl« SSSKX ?SEIfe 51 §§2? 8lfe 
§?S 19 

HI 16 SOU SiCHAH. Q-0I tH Al El S ?l§1 3EI OlgSIOI S^l ¥S5|2| Si *}^AI3lfe 

H SS8IOI ^?^£|fe as ^§°g 81fe ^<y?i. 

S^S 20 

HI 16 SOII SI 01 AH. S2I 511 S ^fe 4151 B9IU2I ^SC| 5,^U 51 ?§25 Slfe ^<M^| . 
21 

HI 16 SOII SiOIAH, S5| 5||* ^fe S5I ¥s5IS2l ?^S(constraint length)£D B 51 S a§°S 

m=?m 22 

s^oj e^EIIUS SSI 01 i!S| 4=^8lfe 0I=S<M AI^^OIIAH. 

^6J£|01 ^H*!£! 4!S 91 AHS CIS aiSSS §£l@ £l¥ ilSi 0I§8|0| 

hm ^ssi 2i§ i^ii Aisyaiss ae!aaia»t= hm aeieaw: 

S5| HM ^Sal sy S5I CI ei EH £| tH SI §3IMS HI2 mS.Si 31§S°| S»og Sh01 = S g| B ^ 

17-7 



5) H 2003-00 10402 



hi 2 m^m m^m m ^§ si^aa Hi2 ^^.m^ ^iti aisz-^^s 2jehei^oi & 

~)\ ¥s3l°l XH1 1 Hf§2| 2I¥ HIS 6^ XH1 1 2J EH El tH § SS8KH ^££J^=r 51 ^§25 
8fe 

»■?» 23 

HI 22 SOil &[CH AH , a* 3|g ^iUI^ HI 2 ^^If S^M g (^3 ^+1)°}^ HI 2 ^w>m^ ±im 

m ais^s aasifc a/^a s«k?i; 

£iO|2| §^ gts S»S(hard decision)^ E*S3I» CH SBSKM ^££i^ 51 

S^PS 24 

HI 22 SOil 910\M\, &J\ fd^¥A4^ 2E (convo I ut i ona I code)M OlgoKX ^11 4^t88hir 
51 ^S25 . 

m=?m 25 

hi 22 soil &ouH. &31 hm ci ei eh si tH ^^j\9] an mm.m nf§°i e^e Aizi*!25 ei2Jei 

BISSfe HI2 P2JEiE|tfl; 

P2]EHEI^£J ^ g §M UI55¥Ei ^Jill SH6!- 3||g25 H»A|9lte «»oi 

5S8h01 ^££1^ 51 ^§25 sit 4»£!3I. 

26 

HI 22 SOil SACHAH, H1 1 2JEHEIt*l^ £>0| HI 2 g m<M §S bl55¥E1 

AH5 Qe 31^25 HH^8fe aioiu^; 

^ 3l#0ilAH £>0| UH^S ^Jill AJ2}*!25 2JEiEI£J8^ HI 2 2JEHE|tHM SS8KH 51 m 

§25 8tb 4*£!3I. 

27 

HI 22 SOil £10UH. &DI ^mi\2\ ESBS 2i(soft decision value)2J 5i ^§25 81 4=£l 

31. 

§?S 28 

HI 22 SOil 910] M . ^a]B AH5^ Hi 2^ ^seiXIS »B3hte : 

B&?\2\ SUKMI CEfS-h SMI SBShte 012 4*6! ^521 fe^l <M^g 3E liotb 

S«8K)j BH0I3 CH SS8KH ^££|£r 51 ^§2^ 8^ 4^}|. 

S=?» 29 

HI 22 SOil ^CHAH, £>0| ^IS 4**r &HIU2I ^MCF ^>IU «g 51 ^§2^ Shfe . 

S^S 30 

HI 22 SOil 2*101 AH , *0| 31 g 4^ &3| ¥il}|M2j qp^S (const rai nt length)£P S 51 ^S2^ 
§^PS 31 

^4^2J 2}Eil US Bo\0\ dli ^4-^8^ OiegAJ Al^gjOilAH, 

^l^t! ^5 AH 5. Lf§ ^ie0ilAH2J HI1 ¥m.m ^§2J i^ff AISZ}^25 2]EH£l^io^ 

iz: HI1 2i Ei El tH , ^Ol HI1 ¥sl[ ^ ^Ol o]Ei£IS 1111 HI 2 ^slf HfSM^J Ej^25 8F01 
sfM ^l§8hfe D4-2J ^19lif 5&6fOI ^^Hi^ ^<m^|; 

^Ol ^<M^|^¥EH 4^£JOi 2| 7IIS2S ^El@ £J¥ ^sl 0lg8K)1 H1 1 ^^2} 1§ 

i^li A|gZJ5!2£ El 21 EH E| ^8f^ H1 1 P 21 Ei dl bH . H1 1 ^^sf ^ LI 21 Ei El tH 2J a 

3±mm H12 mif asssi ai-oi ^mmm ^tsa^ cf^sj ^t;i§i ssskx ^^s^ 4^ 

<^l^lfi SSofOI 51 ^S2^ 8^ ^4^^ Al^gJ . 

32 

HI 31 SOil °!CHAH . ^Ol ^s^|2J HI 2 S^l e ^§ 5I4-2IM HI 2 ^si AISZ>^j 

25 2! Ei BI£J5h 01 ^Ol ¥S^|2J HI1 ^m.m 2J¥ HIS 8^ HI 2 2i EH El bH ; 

^^^I2J HI 2 ^m.m m^m § S4+1)^I S.^ ^III S5h§(hard decision)8hfe 

B^D\m S^ofOI ^P^£J^ 51 ^§2^ 8^ ^4^<il Al^^j. 
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SB 10 




■212 



w 

CO 



1E+00 



1E-01 



1E-02 



1E-03 



1E-04 



1E-05 



1E-06 



1E-07 




-a- Sifter(Tx2) 

2D Interleaver(Tx2) - 
-o- Sifter(Tx4) 

2D Interleaver(Tx4) 



01 2345678 
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0 123456789 10 
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